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学原位红外光谱研究了 CTAB 和 HBr 与 Pt(100)、Pt(111)、Pt(110)电极表面的相
互作用，着重探讨了 Br 离子以及 CTAB 吸附对各单晶电极表面结构的影响。以
电化学原位红外光谱研究了 CTAB 在单晶电极表面的吸附及解离。获得的主要
结果如下： 
1. CTAB 在 Pt 表面的吸附是阴阳离子共同吸附的状态，Br-层在内，烷基铵
阳离子层在外。在电位负扫过程中 Br-脱附，而烷基铵阳离子不能脱附。CTAB
在三个晶面的吸附能力为 Pt(100)＞Pt(111)＞Pt(110)。由此得出 CTAB 会优先吸
附于 Pt(100)晶面上的结论，支持了纳米晶体形状控制合成中的优先吸附机理。
在 Pt(100)和 Pt(111)电极表面，当上限电位达到 1.1V 时 CTAB 完全脱附。而在
Pt(110)电极表面当上限电位达到 0.8V 时，CTAB 即可完全脱附。 
2. 在-0.25V-0.1V 范围内，Br 与 H 在电极表面竞争吸附。在 0.9V 以下 Br-
的吸附完全抑制了 OH-的吸附； 0.98V 处氧化峰包含 Br-的氧化和 Pt 表面的氧化
两个过程，当 CV 扫描上限电位高于 0.9V 时 Br 的竞争吸附明显抑制了 Pt 表面
氧化。 
3. Br-的吸脱附不会影响 Pt(100)和 Pt(111)电极表面结构；0.9V 以下 Br-的吸
附完全抑制了 OH-的吸附，从而保护了长程有序 Pt(100)电极免受 OH-吸脱附的刻




4. CTAB 与 Pt 单晶电极的作用表面为 Br-的吸脱附以及氧化还原，CTAB



















5. 电化学原位红外光谱显示，在 H 吸附区间 CTAB 的 N+与表面 H 成键而
出现 1800cm-1 谱峰，随着 H 的脱附此峰消失。在各电极表面 N-H 强度顺序为球
单晶电极＞Pt(110)电极≈Pt(111)电极＞Pt(100)电极。电极表面少量的 CO 可能来
自 CTAB 或杂质的解离，当研究电位升高至 0.5V 时 CTAB 开始氧化产生 CO2，
同时其亚甲基对称和非对称峰强度增大。 

















CTAB is widely used as shape tuning agents in nanomaterials shape controlled 
synthesis, the facet selective adsorption of Br
-
 and the steric block of the crystal nuclei 
by alkylammonium cation are believed to be the key factor for shape control. In this 
study, the single crystal electrodes with well-defined surface structure were used as 
working electrode to study the interaction of CTAB and HBr with Pt(100)、Pt(111) 
and Pt(110) through electrochemical and in-situ FTIR methods. The main results are 
summarized below: 
1. The Br- and alkylammonium cation of CTAB are coadsorbed on Pt surface, 
bromide acts as a bridging center between Pt surface and the quaternary ammonium 
head group of the surfactant . The coverage of CTAB on platinum was ranked in an 
order of (100)>(111)>(110), this may support the hypothesis that preferential 
adsorption of CTAB on (100) facets of metal nuclei promote the anisotropic growth 
of nanoparticle. CTAB is completely desorbed from the Pt(111) and Pt(100) surface 
at 1.1V, while on Pt(110) surface CTAB is completely desorbed at 0.8V. 
2. Between -0.25V and 0.1V , H and Br compete for surface sites. When the 
upper potential (EU) of CV was below 0.9V, the adsorption of OH
-
 was totally 
compressed by the competitive adsorption of Br
-
. The oxidation peak at 0.98V 
involves the oxidation of Br
-
 and Pt surface, when the upper limit potential is positive 
than 0.9V the Pt oxidation content is largely compressed by Br
-
 adsorption. 
3. The adsorption of Br- has no impact on the ordered Pt(100) and Pt(111) 
surface . Since in HBr solution below 0.9V the adsorption of OH
-
 was completely 
compressed, the transformation of (100) long range order to (100) short range order 
was totally hindered. Beyond 0.9V, the Pt surface oxidation was reduced by Br 
adsorption, as a result the transformation of (100) and (111) long range order to (100) 
short range order and (110) steps are reduced correspondingly . 
4. The compression of CTAB to Pt oxidation is larger than Br-, to the most 
















order (100). For Pt(111) electrode , CTAB could not block the destruction of long 
rnage order (111) sites but reduce the content of long range order (111) to (110) steps 
and short range order (100). 
5. The band at 1800cm-1 correspond to the binding of N+ to surface H, the 
intensity of the N-H deformation follow the order of polycrystaline Pt ＞
Pt(110)≈Pt(111)＞Pt(100). When the electrode potential is positive than 0.5V, CTAB 
starts to oxdize and CO2 was produced.  
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